outward vector to Z, c = A/4n where A is the solid angle under which the point P sees the oriented surface Z and E, is the relative permittivity of 51.
INTRODUCTION

Case of polluted insulator
The presence of pollution layer on HV insulators is very In the case of polluted insulator, Fig. 1 , we assume that the frequent in industrial and coastal regions. This pollution layer when combined with moisture becomes conductive and a charge density is zero in the air domain Q1 whose relative leakaee current flows through it. D~ bands can auuear and the permittivity is 1 and in insulating material domain Q2 which
distributions of electric fields and potential become distorted has a relative permittivity E,> The polluted area S of the and flashovers can occur. Therefore, it is important to compute insulator is characterized by its surface conductivity.a,. electric fields and potential in studying the behaviour of polluted insulators.
Several numerical computation methods were developed for solving this problem. They are based on domain methods: finite differences[l,2] and finite element methods[3,4,5], charge simulation methods [6, 7] and boundary methods [8, 9] . Most of these methods are conceived for plane or axisymetrical arrangements. In this paper we present a boundary integral equation method which can solve three-dimensional arrangements (geometry and pollution). It is a continuation of the work presented by HUANG in [12, 13] . This method presents several advantages over the former ones (reduced number of unknowns, these being V and Y(=E,E,,) at the insulator surfaces, taking account of infinite domains). 
Boundary integral equation method
We write (2) for the air domain whose frontier is S1 and for the The governing equation for potential distribution inside a insulating material domain whose frontier is S2, we obtain domain Q with a zero charge density obeys Laplace's equation for air domain,
Applying Green's theorem, we can express the potential V on all In this part, we report computations results which we compare with analytical and measured ones. For this sort of comparison the geometries used for) the measurements are axisymetric, therefore we used only 1/12 of the real geometries in our calculation.
For the leakage currents, a sample insulator was sprayed with salt fog. Four experiments were done and for each experiment the leakage current was measured.
The corresponding surface conductivity was calculated and this value was introduced in the computation. The computed leakage currents are compared with the measured values [12]: Table 11 . These figures show that our results agree with analytical solutions. For the current values (capacitive and conductive), the comparisons are presented in Table I . We note a good agreement with analytical values. 
CONCLUSION
We have presented a boundary integral equation method which presents several advantages over the existing ones in terms of the reduced number of unknowns called into play, the taking account of the infinite domain and the obtaining of direct values of potential and electric fields at the insulator surfaces: V and Y(=crEn). The two kinds of comparison show that the proposed method is appropriate for three dimensional arrangements.
